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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a new chiral 
diphosphine compound, useful as a ligand of a transition metal 
complex, and capable of providing a catalyst for asymmetric 
synthetic reaction, especially an asymmetric hydrogenating 
reaction with excellent chemical selectivity and enantio- 
selectivity. 

SOLUTION: This diphosphine compound is represented by 
formula I [R1 and R2 are each independently a cycloalkyl, a 
(substituted)phenyl or a 5-membered heteroaromatic residue], 
e.g. (-)-((5, 6),(5',6')-bis(methylenedioxy) biphenyl-2,2'-diyl)bis 
(diphenylphosphine). The exemplified compound is obtained 
according to a scheme represented by formula II (Ph is phenyl; 
LDA is lithium diisopropylamide; DMF is dimethylformamide; DBT 
is dibenzoyltartaric acid). 
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Rl, R2lt &*$&iLlZ. UT 

[«#^2 J ^ (2) 
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[»*5I5] 5S (4) 

iStt&5?*X7^ >ft*»*fb. XRrKSliTEK:* 
T t> cd ) 

M = RhCD<h#, X = C1, Br, I, m=n = p = 
2 , q = 0 , 

M = R u©<h^m=n = 1 , X= 0 A c m = n = 1 , 
p = 2, q = 0£fcte, X= C 1 > S=NEt3, m = 

[»^3S6] * (5) 

tfA, ;i^~^A, fUv^A, A^v^A, — ^y^r;i/ 

M = R h ©<h X=cod, nbd, Y = B F 4 , C 
104, P F 6 , BPh4, m=n = p= r = l, q = 
0 

M=RuOtt, X = C 1 , Br, I, S = benze 
ne, p — cymene, Y = C 1 , Br, I, m = n 
= V = q = r = 1 $Lfc\Z. Y = B F 4 , CI 04, PF 
6, B P h 4 , m = n = 1 , p = q = 0, r = 2 
M= I rOtf , X=cod, nbd, Y = BF 4 , C 
104, PF6, B P h 4 , m= n = r = 1 , p = 1 , 
q = 0 

M=Pd©if, Y = B F 4 , C104, PF6, BP 
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(3) 

X. #i«fcl/<ttll*7i^ 
illicit ;R3H tK^JM^ /\oy>Hf^i 
aliOXIil^t. ) T^$n^5^X^^ >^"^ 
5/Mfc*W. 

ft£^£6Efe^fr£* D>?^^«#, JU5r~ ^ Agg 
20 fas -1 V WAmft* A7y^A^, — y^l^^M* 

Mm L n X p S q ( 4 ) 

n = 2 , p = 4 , q = 1 S , X=methylal 

1 y 1 , m = n = 1 , p = 2 > q = 0 

M= I r (Z)tt, X = C 1 , Br, I, m=n = p = 

2 , q = 0 , 

M = P d CD <h ^ . X = C 1 , m= n = 1 , p = 2 , q = 
OSf; (i . X = p - a 1 1 y 1 > m=n = p= 2, p = 
30 0 , 

M = N i X=C1, Br, I, m=n=l, 

p = 2. q=0 (Ac^rt^JH^ft, ) 

[Mm LnXpSqjYr (5) 
h 4 m= n = r = 1 , p = q = 0 

;i/^;i/^-> ? x>^, Phii7i-;i'S$*t. ) 
40 [^m<Dmmumm] 

[ 0 0 0 1 ] 

E&^£Tsas»&JS»#&tf tea* o^f^^^s^ct) 

[ 0 0 0 2 ] 

50 5. *Tfc;i^~^A, n>?S/A, ^f'Jy^A, ^ ^ 
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v i>m<Dm&&mm&izyt^m&%L=m-fcx y ^ >ft^ 
[0003] z<D\±m&^\zm®z>fz.®iz, Kffim 

2 3 7 - 2 3 8 1, B8*0 5 7 ^), (" A s y mm 
etric Catalysisln Organic 
Synthesis", KFft&fe*. A Wile 
y-Interscience Publicatio 
n) o t$£>tt, 2, 2' -tfX (y7x-MX7^ 
/) -1, l ' - \iiry^)V (£AT. " B I NAP" t 

CDBINAPSEfiftlfcni/^AS* (#^BS55 

- 6 1 9 7 3 *f , &WfOAK# MBS 6 
1 - 6 3 9 0 ^$6) tfRteWftStlTH*. M \Z, 

2, 2' -tfx (p-mj;io *X7^;) - 

1 , 1 * -\Z±7 9-)l> (RT, r p -T o 1 B I NA 
Pj d:V>3) SEttftUfcD^^^** (#fHB36 0 

- 1 9 9 8 9 8 ^&$g) , ^tf^-T 1 -^ (^^ 
PH6 l- 6 3 6 9 0 ^^i) (:"3^Tfe, ^^Tk^tftS 

m^nt^s. 2, 2' -trx cs?- 

(3, 5 - ¥7)V*)Vy ~ ;u) ^t;^^ /) -1, 

¥3-255090 ^^iCi^^tlTt^. 

[ 0 0 0 4] b^b^^e, tr^M^^feti-e^ 

[ 0 0 0 5 ] 
[ 0 0 0 6 ] 

( (5, 6) , (5' , 6' ) -t?X (*,^U>i?** 

is) h'7i^-2, 2' ->?-r;u) tfx ( x 

*Xy>f>) (RT, S E G P HO S t C £tf& 

[0007] j^t, *%m*mn\zwim'tz>* *mw<D 
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10 (5£«K Rl,R2(t y^n7i^^ 

±IER1, R 2 ct)->^7 or )V*)V\*.i/>7 a^>^)im, 
y^DA^yJH> □ D > Rl, R 

-^>^7UiH, 3-^>77'JiHT^D, 

i^;i/©liliLTit c i-C407;^jh, c 

2 0 1?5:^15 W7J^;Ht^)§, 

[0008] ^nsojk^iofe^T, £?£b^ft^4^ 

«, 5£ (5) 
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C4©7J^JH, C 1-04(07^3^^1, 

L ; R6I1 tR^IC^ C 1 - C 4 ©7j^JH, C 1 

-C4(D7J^^vS, (0 1- 0 4 07^) 

-7$;s^it. ) -e&D, £ BfcWSLirMb^ft 

tt, * ( 6 ) 
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n-y^;US, n-^ 0 ntf;i,S, -fvyatf;u 
X^^S, ; R 9 li, tKS&H^ t 

50 -yh + yS, ^V^n^^yS, iF^yl, 
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[ 0 0 0 9 ] #f£IE<Z>^*X y<< >4k&M(DWz<D%<D 

\t. t 1 2 — is ^ (2) tssns. 




(2) 

<5£+, Rl, R2it ±IBtl^i;T^^o ) 

-«st (2) T?*$n*ft^Wtt±E— «sc (i) . 
(5) , (6) -c^^nsft^tt^si^raftTf**. 

[0 0 1 0] *&W<Di?ftA7 * ><t&W}<D<&<D ; b<n 

tt, tie-^^: (3) -eigEsns. 

[ft 8] 
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(3) 

<5£*, Rl, R 2(1 ±fB<tHi;T&£. ) 

— #55; (3) T^$n^ft-&%tt±ia— (2) t^e 
[0 0 11] cnf»{b^©3SlS(:o^TRTl:8l^t 
WKD^frZTnZ (7) -ri$n§i^i; (-) - 

( (5, 6) , (5' , 6' ) -If* 

1) Mg, THF 



*X7^>) (J^T, (-) - SEGPHOStV^: 

-5 © T & 
Ut 9 ] 




2) Ph2POCl 




(7) 

[00 12] Tfcfr^ 7^->«)Altt3, 4-^9- 
U>^^+>yn^^>if > (8) tfcSJftSttT^ U 

'J H^^fflcftv7x-;p (3, 4-^^U>^^-^-> 
7 jL~)l) *^7^>^>'F (3a) (Rl, R2 = 

Ph, R3=H) ^^lt§. c:<zMb^£^£a£>^& 

TS7ct5<l:^7xz;i. (3, 4 -^5 1 l/>> ? ^-^'>7 

20 x. - ji/) ** y j c t^tf 5o o^t, U? 1 

r)Ay< y yn tf;UT5 Fca^ftT, (3a) i3<5i 
^^^$tT3-F^ (3b) £*§£o 
# (3 b) *«»*©#«ETfc^^^JU*;UATS F 

^>^-^>F (9) (Rl, R2 = Ph) £t#3o 
tC, (-) - y^>7-f iHHi^i 

HT#¥#«lb h U Z n n >^rffi^Til7C*r 
^ig^Jch-T^ (-) -SEGPHOS (7) 

30 [0013] 
[5* 1 ] 

IDA, 12 ^ ^ 



PPh2 




■PPh2 




PPh2 HSiCb 




( + ) - SEGPHOSH ( + ) — D — v 7 ^ > 50 3, $ 6 fC, rfc^BJKD^** V 4 >4t J &%llZ&\,*T. 7 
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[0 0 14] *mW<D4k&%}<D*T*$>. h< fclft^fitt 
fcft** (2) (Rl, R2 = Ph) 

[0015] *3BB©ft**o&^T, ( l ) , 

•e<a*T ! &3te*i£tefcft'&* (i) tt»»^Sfi#©E 
fi^atlMtfe^. Sfc, * ^ ^ CD Yt; 4^ (l) co 
+ T?7-feSflc©t>©l4, ft^fSHtUite*®} (1) coggit 

[0 0 16] »#S»*t5I»4Itl/TH P'>^ 

n, L fi^l^^ltip tl (1) <D*T#¥*Sttfc'ffcd« 
€, codlil, 5-y^nt^3 ? yi>^, nbdte 
y ;p#;u:J->*x>£, Phli7ir;H*, Ac»7t 

[0 0 17] n^ASgft: : P^9A*#SBItS* 

J&j , 1181, ti^Iia^> 1991^ 3 
3 9 - 3 4 4HlcEtO*Sfc«EVi» fcfX (->^n^-^ 
^ - 1 , 5 - i^X >) Py^A (I) ^h^^nn^^ 

^^<h^^B^0D S E G P H o s ^Mjfrtr b#>T^j£-r& 

TOfe©ft#tf*Ct^T*5, [Rh (L) CI] 
2 , [Rh (L) Br] 2, [Rh (L) I] 2, [R 
h(cod) (L) ] BF4, [Rh(cod) 

(L) ] C104, h (cod) (L) ] PF6, [R 
h(cod) <L) ] B P h 4 , [Rh(nbd) 

(L) ] BF4, [Rh(nbd) (L) ] CI 04> 

[Rh(nbd) (L) ] PF6, [Rh(nbd) 

(L) ] B P h 4 

[0018] ;i/f-»5A«# : ;ut-x^ Amfczmm-? 

S^tlTH Xm (T. I k a r i y a, Y. Is 
h i i, H. Kawano, T. A r a i , M. Sab 
u r i , S. Yoshikawa, and S. Aku 
tagawa, J. Chem. Soc. , Chem. C 
ommu n. , 922 (1988)) £ S5 tt G> «fc 5 £ , 
[Ru (cod) CI 2] ntSEGPHOSfehUX 

femmT^ Z>* Jem (K. M a s h i m a , 

K. Kusano, T . Ohta, R. Noyori, 
H. Takaya, J. Chem. Soc. , Che 
m. Commun. , 1208 (1989) ) td IE HE CD 
[Ru (p-cymene) 12] 2iSEGP 



5 ) 1 0 - 1 8 2 6 7 8 

8 

ho s tzm.it u>£3L? ; -iitp-cmmmft'tz 

Ru (OAc) 2 (L) > Ru2C14 (L) 2 N E t 
3 , [RuCl (benzene) (L) ] CI, [R 
uBr (benzene) ( L ) ] Br* [Ru I (b 
enzene) ( L ) ] I > [RuCl (p-cyme 
ne.) ( L ) ] C U [RuBr (p-cymene) 

(L) ] B r , [Rul (p-cymene) ( L) ] 
10 I, [Ru (L) ] (BF4) 2. [Ru (L) ] (C 
104)2, [Ru (L) ] (PF6) 2, [Ru 

(L) ] (B P h 4) 2 

[0019] -Y U : -f U 5?*Att#tt, Xitt 

(K. M a s h i m a , T. Aku tagawa, X. 
Zhang, T. Taketomi, H . Kumoba 
yashi, S. Akutagawa, J. Organ 
o m e t . Chem. , 1992, 428, 213.) 
fclB«©:af«K:«oT. SEGPHOSi [Ir ( c o 
d) (CH3CN) 2] BF4t$, f h7hFn77 

5 [Ir (L) CI] 2, [Ir (L) 

B r ] 2. [ I r (L) I ] 2, [ I r (c o d) 

(L) ] BF4, [Ir(cod) (L) ] CI 04, 

[Ir(cod) (L) ] PF6, [Ir (cod) 

(L) ] BPh4, [Ir(nbd) (L) ] BF4, 

[Ir(nbd) (L) ] C 1 0 4 , [Ir(nbd) 

(L) ] P F 6 , [Ir(nbd) (L)]BPh4 

[0020] n^vo&mfci i±mm*. xm 

30 (Y. Uozumi and T. Hayashi, 

J. Am. Chem. Soc. , 1991, 113, 9 

8 8 7. ) \Zl^m<D^m\Z'$Lr>~t. SEGPHOStp 
-T'JJWt^y^A^D'J FZKfoZ&Z C £\z£K>m 
MT#£o /^y^A^Ol^JHT, WAtt&T 
(Dh(D&mtfZ>Z£WC^Z>* PdCl 2 (L) , (p 
-al ly 1) Pd (L) , [(Pd(L)]BF4, 

[ (Pd (L) ] CI 04, [ (Pd (L) ] PF6, 

[ (P d (L) ] B P h 4 

[ 0 0 2 1 ] ~ytr)V®fc : X y >r 

40 B^it^^m r^4Ks %mt*mmy mi 8#, mm 

1991$, 3 7 61 ^f^^^tiHT 
ycffli (Y. Uozumi and T. 
Hayashi, J. Am. Chem. Soc. , 19 

9 1, 1 1 3, 9887) IZ&moJjfelZ&^T. SE 
GPHOSiM-7^ri^^> VT'nAV-J^^ 

? ; -)v<D&€>mmzwm^. mmm&~rz>zLt\z&r) 

OfeO^^tfSCi^tf N i C 1 2 (L) , N i 
B r 2 (L) , N i I 2 (L) 
50 [ 0 0 2 2 ] CO*jB&**iStt5?*X7^>ft*** 



it^ct/^MiT^j:^. tuts, m&&mm&<D 

#jT&£SEGPHOS bT*a tf££#te h F 

v7ir h XD^^TK^ib^J^^^^T, BINA 
P > p-TolBINA Pm&M&f-t'rZJl'^^O A 
^^ct 0 i§S^X^>^:*MtR&£-5-A3 £ 
fc, ^f^^At ( (5, 6) , (5* , 6' ) -b'X 

tfX (t'X (3, 5 -S^^l^xXJl,) ^^7^» 
(J^TDM-SEGPHOStt^) £ IEGlT £ b 
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^jKD^&TkmitfctSlZ&l^TB I N AP , p-Tol 

b i n a p i±$£fc£mm<Dx.j- y^xmtii 

[ 0 0 2 3 ] 

< izm&i&mmfcvm.iz^ t br^/BT&So ^ 

10 [ 0 0 2 4 ] 

[^w ^Ttc^^M, ^^m^mm 

1HNMR Bruker AM 4 0 0 (4 0 0MHz) 
31P NMR Bruker AM4 0 0 ( 1 6 2 MHz) 
Yanaco MP-500D 
JfiEft£ B### D I P — 4 

^^D7h^77^f- GLC Hewlett Packard 

5 8 9 0 - 1 1 

i«&J£#*n^ h^^-f- HPLC »»&ftffi LC10AT & 

S P D 1 0 A 
M-80B 

2. 4Hz) , 7. 43-7. 48 (4 H, m), 7. 
51 (2H, m) , 7. 64-7. 70 (4H,m) 
31P-NMR (CDC1 3) :d29. 8 
[ 0 0 2 6 ] 

l^kM&\2) i?7^~)V (2-3— K- (3, 4) - > 

30 gitS^SftT, y7i^^ ( (3, 4) - ;* ^ 1/ > 

y7iZJH *77Y>t^vF20. Og (62. 1 
mmol) £THF250ml {d^^b/z, £ <£> i& Id 
D^ASM V^JHf )VT^ XDTHF (0. 7M) ^ 
I93mU-78tl:T30^^^tiTb, Hi&K 

8tl:T3 O^^tKH^il 6. 5g (65. 2 mm 
ol)CDTHF50ml itifClTb, *<0&, 0*C\Z 

#*&b, s e> k i »w«#bfc. THFgit, ass 
#&x^;u5 o om i izmmv, mfti&fcyy^-VA 

40 *Sft5 0 0 mb ^fDtl^3 0 Om 1 t^^Lfc 

a$sy'j*y;^7A^o7h^77^ - (sk 

^^\^1t> : g*«X^;i/ = 2:5) CTML, 2 2 . 
2 g ©*Hft*«*»fc. 
mp: 191-193t 
1 H-NMR (CDC 1 3) 
s), 6. 68 (1H, dd, 
z ) , 6. 7 4 ( 2 H, dd, 
z) 7. 47-7. 49 (4 H, 



H*##f MAS S B 

[ 0 0 2 5 ] 

[^Jg^Jl] y7x-Jl/ ( (3, 4) - 
y7x'^) *77>f >t^^HO^ 
T^^y^AH* 12. 4 g (511 mm o 1 ) £ 4 

■ *£#bfcKK*«rtta*-C^^K:*aib, ^tK^ 
h7tHD77>30mlSHD^fe. *?fr«#T, £ © 

i§IC4-yDt- 1 , 2 -^^l/>^^^ ->^>if > 
(9 3. 6g, 4 6 5 mmol) ( 3fc 3st {fc; JEfc *t S! ) (D^- 
h7tFU77> THFtl^) S$ 2 0 0m 

1 £2. BWFMjMtTWTb, Jgfc^ififcT 3 l«mtt» 

^X/^>1^ D U H 1 0 0 g (423mmol) £: 2 P# 
BB*^tT*Tb. MKT 1 5f«ra«#£l*ttfc. 

*»T*3 0m 1 &ln*.3 0«T.B«#b, 
Ni£H 15 0ml ^JJD^.1. 5«ffW«#bfc. l^^X^ 
JU3 0 0 m 1 CTSM^^iait. 1 15 0 

m 1 , &ftmm*mT b U O^mm 150ml, zK 1 5 

0 m 1 ©«-Cft»b, ^I^iffHSLfc. H^nfe 

mux> i 5 o m i \zxmmmmL, ^om-s 

x:izTWf&gk?Z>m\z&r) , i 2 7 g<aXHft;£tt&tt 

mp: 1 2 7 - 1 2 8 t 

1 H-NMR (CDC 1 3) 
s ) . 6. 88 ( 1 H , dd 
z ) , 7. 08 (1H, dd 



d 6 . 0 1 ( 2 H, 
J = 1 0 . 3 , 2 . 
J = 1 0 . 0 H z ) 



4 H 



d 6 . 0 8 ( 2 H. 
J = 8 . 0 , 2 . 2 H 
J = 13. 3, 8. OH 
m) ( 7. 54 (2 



7. 18 (1H, ddd, J = 1 3 . 5, 10. 3 



50 H, dd, J = 7 . 5, 1. 6 H z ) , 7. 68-7 



( 
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7 3 (4 H, m) 

3 1 P-NMR (CDC 13) :d33. 2 
[ 0 0 2 7 ] 

imffi.M3) (±) - < (5, 6), <5' , 6* ) - 

;U) b'X (v7 x x;i/*X 7 -f F) cd^eS 

S*SL«£T. ^M^J2Tt#bnfc3^7{b^ 5 8. 4 0 g 

(0. UOraol) , mB*2 4. 8 5 g (0. 3 9 

Omo 1) , DMF228ml (DMtiM*, mm. 1 4 0 

ice 8 mmmmnwhfro Kfomziz?^ bmmv. m 

Ml,, t&fti&ffcr >=e~V Afcrnm 5 0 Om l , i&frJ^: 

18. 5gOMft*ft*#fc. §?&£Mft, 5? -TV 
^DKJH-f^T«6#L, 2. 10g£ 

mp : 230-232t 

1 H-NMR (CDC 1 3) : d5. 26 (2H, d, 
J = l. 5Hz), 5. 72 (2H, d, J = l. 6H 
z), 6. 65 (2H, dd, J = 8. 1, 2. 1H 
z ) 6. 77 ( 2 H, dd, J = 1 4 . 1, 8. 1 H 
z) , 7. 28-7. 72 (20H, m) 
31P-NMR (CDC 1 3 ) : d - 1 2 . 6 
EI-MS m/z 6 4 2 (M + ) 
[ 0 0 2 8] 

[nMM4l (±) - ( (5, 6) , (5* , 6' ) - 
EX {*7V>*J**i' y > ¥y 2 , 2' ->M 

(±) - ( (5, 6) , (5' , 6* ) -tfX (^^1/ 

>^^^v) t'7x^Ji/-2, 2* - v-iM tfx (v 

7i-W77>f>t^'>F) (BIT, (±)-SEG 
PHOS02<hl^:tM5) 12. 07g (18. 

8 mm o 1) (D^nn^;i/A6 0ml ^I^DDilsltl/ 
f Zo ^<D*\Z, (-) -y^>^-f^-L-iSl7. 

4 3 g (19. 7 mm ol) 0^H?^2Oml m%i 

*B*X^JH 10ml KljgflPl, 6 OTCKiJD&LT, \® 
tf^i4 0 m 1 ZfiUTLtc. *fi*-C3»»U, #T&Lfc 
©ft: 5 . 5 1 g .S#£I*»X^;U4 0 m 

1, ffltf^il OmU X^y-^2ml Og^j^i 
fife@#4. 5 3 g £*&lXLfCo @#:£^n 
n*;i/A 4 0 m 1 tcltMU, 1 N^K^{b± h U Ci>zK?& 

&2 om 1 ^an*., *»-ci»ra**fbfc. ^mm&ft 

mis. tK, fSW**tt*coJBfc«c»«, »Szlc«16:f- MJ 2 

3 0mlt;}|^U (-) -> ? ^>^/< JW-L -IHi 
1 . 7 0 g ( 4 . 5 1 mm o 1 ) 3 0 ^5P^ilrl?t 
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ft. trrU£T#£flbfco tfrfcBLfc@# 2 . 7 7 g £, * 

MS I*«Rt h U ^AT«»lfc. 

ig*g£MJE^£L> 1 0 0 % e e CO (-) - ( (5, 
6) , (5' , 6* ) -tfX (^^U>v^*^'>) bf:7 
x.x;U- 2, 2' -v-f;p) HX (y7x-J^X7>f 
>*^>F) <«T, (-) - S EG P HO S O 2 <h l> 
3) 1 . 9 1 g 

10 [a] D24-161. 9° (cO. 063, CHC1 
3) 

[ 0 0 2 9 ] 

[HM#J5] (-) - ( (5, 6) , (5' . 6' > - 
tfX {*^V>z?*3c*/) ¥7 3L-)V- 2 , 2' -5M 
)V) t:X (^7i^$^7>f» : (-) -SEGP 
HO S 

(-) — SEGPHOS02 1. 50g (2. 34m 
m o 1 ) , 3?^^7XU >3. 1 1 g (25. 6 mm 
ol) , h;i/X> (2 5ml) tf:N'J^DP->7> 
20 3. 2 2 g (23. 3mmol) $ITL, 100tt 

U ^AtK^M 3 0 m i ££DtL, ^^T 5 3 0 #P*1£l#b 
fc. #$:ft:, tKJI *CD£j££j&^£: 15ml©hJH> 
TJStBb. 1 5 m 1 (D h JUX>TTWffi-rS.' 

tMhil'XVtcO^-i^ 1NI13 0mlt2IU, tK 
3 0ml"C2i, ^|0tt*3 0mlTllHl^^l//Co 

fi*S/ | J*y^*7A^D7hy77>f-»8b, fife 

ia#<D^iHt:^^ i. 2ig (jr^ 8 5 %) 

30 fc p 

mp:215-217 c C 

1 H-NMR (CDC 1 3 ) : d 5 . 03 (2H, d, 

J = l. 6Hz), 5. 66 (2H, d, J = l. 6H 

z), 6. 51 ( 2 H, dd, J = 7 . 9, 3. 1H 

z), 6. 66 (2H, d, J = 8 . 1Hz), 7. 1 

1-7. 21 (20H, m) 

3 1 P -NMR (CD C 1 3 ) :d-12. 6 

C I -MS : m/z 6 1 1 (M+ 1) + 

[a] D 2 4 - 1 3 3. 5° (cO. 502, CHC1 
40 3 ) 

[ 0 0 3 0 ] 

[^1M#16] [RuCl (benzene) ( (-) - 
S EGPHO S) ] C 1 (DmM 

2 0ral">j^>^f [ l : *^ [Ru (benzene) 
C12] 2 (20. 5mg, 0. 0 4 1 mm o 1 ) . 

(S) - (-) - SEGPHOS (50mg, 0. 08 
Immo 1 ) , mt^^Vy 3 ml, X ^ 7 — )V 3 m 1 

ft, L , 6 9 . 3mg^life. 

50 3 1 P-NMR (CDC 1 3 ) :d27. 0 (d, J = 
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.62. 4Hz). 41. 9 (d, J = 62. 1Hz) 
[ 0 0 3 1 ] 

[mmm7] ( (3, 5) -y7?^7i^jn 

( (3, 4) -^^I/>v^^'>^x — JU) ^X7^> 
7^^y^A^4. 2g (171mmol) $ 4 ^ □ 7 

F10mlftJD*fc. *#«#T* CCD^$:^ 4-7'P 
^-1, 2 -^^l/>^^^>^>if > (3 4 . 4g, 10 
1 7 lmmo 1) OTHF ?0ralii^2. 5B#^ 

nfciS^SfcfczfciSatfT, ( (3, 5) 

— $X^>i^D'JF50g (17 lmmo 

1) CDTHF 1 0 0ml mWiZ 1 Bffl^^tITt> £ 
fflfcT 1 5l*W«#SI*W-fc. ^O^, TK^TTfclOm 

1 ftjJD*. 3 0 #IH»#L. 1 N« 1 0 0 m 1 ft 

Jn^tl. 5«fBJtfrlfc. Bix^H 5 0mltT» 
Hit, INMlOOmI, «&*a«R*K3&:M- U 
ilOOml, zfclOOmlOMg-eifcilH/, *ga&ftMEE 2 0 

6 0. 0 g <0^Sfb 
mp: 154-155T: 

1H-NMR (CDC 1 3 ) :d2. 32 ( 1 2 H, 
s ) , 6. 02 (2H, s ) , 6. 88 ( 1 H, d d , 
J = 7 . 9, 2. 3Hz), 7. 07 (1H, dd, J 
= 11. 3, 1. 4 H z ) , 7. 19 (2H, b s ) , 
7. 20-7. 21 ( 1 H, m) . 7. 25-7. 28 

(4 H, m) 30 
31P-NMR (CDC1 3) :d30. 3 

[ 0 0 3 2 ] 

[mmM8] tf* ( (3, 5) -y^^7i-;l/) 
(2-3- H- (3, 4) - U S' 7 JL- 

mmmmT. b*X ( (3, 5) -y7^7i^^) 

( (3, 4) -^?l/>y^4 1 ^7i^;i/) *7,7"(> 
t^'>F60. Og (158. 7mmol) £ T H F 
3 3 0ml COSSK'J^^A^y^ 
t!^T5>OTHF (0. 7M) ^l 2 5 0ml$:-7 40 

ufeo f#£ttfc^^*&ft?f tf- 7 8t:^^^iL, 3*y 

|44. 6g (175. 7 mo 1 ) CDTHF 160m 

$ e>tc i »naj*L&. THFg^t, sisftB^Kx^ 

;P5 0 0mlfc**b. i&fliBftTV^e-^ATKSRs 

0 0ml> «SfttS* 3 0 0 m 1 TiJfeilbfca, 
i?^'>5A«»Lfc. jg&ft«JE«5&gK MS 

>:gfc&X3 L ;U=2 : 5) {CT*jt^L, 58. 9g0| 50 
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mp : 229-236*0 

1H NMR (CDC 1 3 ) :d2. 34 ( 1 2 H, b 
s ) , 6. 10 ( 2 H, s), 6. 68 ( 1 H, dd, 
J = 7. 9, 2. 5Hz), 6. 71 (1H, dd, J 
= 20. 8, 8. 0Hz) 7. 17 ( 2 H, m) , 7. 
27-7. 31 (4H, m) 
31P-NMR (CDC1 3) :d33. 9 
[ 0 0 3 3 ] 

[mmm9] (±) - ( (5, 6) , (5* , 6* ) - 

tf* (>^l/>v^-^'» tf7xX;l/~2, 2' 

;tO tf* (tfX (3, 5 -y7^7xZjP) ^X7^T 

> ^- ^ >/ H ) : ( ± ) — DM— S EGPHPOSO2C0 

g3§«»iT\ ^8Tifc3^M54. Og (10 
7 . 2 m o 1 ) , 2 0. 4 g (321. 5 mm o 

1 ) , DM F 2 1 0 m 1 CD?g^#jft. f4U I 4 0T:t3 

JBES^Lfc. ^^^m.it^^U> 5 0 0 m 1 
fgjRlMT > ; EX^ A7K^^ 5 0 0 m 1 » ^^I^^tK 3 
OOml^Hlfct, JSTKaEKvy^Sx^A-Cftfill/ 
fc 0 ^i^iE^^I, ^\^^>5 0 0ml ftiD^JI 
ft#T£U ^-yrfco ^Slit^b, *l*:@#ft 9 9 . 5% 
X^/-;U 3 0 0ml T^#t5|fH<fcot3 2 . 0 g 

mp : 2 5 6 - 2 5 8t 

1H-NMR (CDC13) : d 2. 1 1 ( 1 2 H, 
s), 2. 30 (12H, s), 5. 43 (2H, d, 
J = 1 . 6Hz), 5. 77 (2H, d, J = 1 . 6H 
z), 6. 65 (2H, dd, J=8. 1, 2. OH 
z) 6. 92 (2H, dd, J = 14. 0, 8. 1H 
z), 6. 95 (2H, s ) , 7. 09 (2H, s), 
7. 14 (4H, d, J = 1 2 . 2Hz), 7. 37 

(4H, d, J = 1 2 . 1Hz) 
3 1P-NMR (CDC1 3) :d30. 5 
E I — M S m/ z 7 5 4 (M + ) 

[ 0 0 3 5 ] 

[mmm ioi <±) - < ( 5 , 6) , ( 5 • , 6 * > 

-tf* UL3 L U>z?**i') t'7xrjP-2, 2' 

-f;!/) k'X (b:X (3, 5-y^^7xZ^) 

j y^lrz/ F) :DM-SEGPHPOS02 <D?t¥ft 

#J 

(±) - DM- S E G P HO S O 2 ft C H I R A L C E 
L OD (20mmx250mm, Eluent :He 
xane/2-Propano 1=9 5/ 5, Flo 
w:4. Oml/min. ) ft £3 V>T3t¥#jRlb. 

(-) -DM S E G P HO S O 2 ftf#fc„ 
mp:256-258r 

[a] D 2 4 - 1 9 9, 7° (cO. 194, CHC1 
3 ) 



( 9 ) 

15 

[ 0 0 3 6 ] 

mmm in (-)-(( s , 6) , ( 5 • , 6 * ) 

-tix (*7-uy>>**y) t'7i^-2, 2' - v 
<i )V) tfX (tiX (3, 5-y^fJl/7i-^) * X 7 
>f>;t=^>K: (-) — DM— S EGPHOS^d^ 
(-) -DM- S EGPHO S O 2 9 9. 1 m g 
(0 . 13 lmmo 1), y^f^7-'J>l 9 1. 2 
mg ( 1 . 5 8 mm o 1 ) , h )l X > 5 m 1 * fcl h 'J # 
D □ y 7 > 1 8 7. 6mg (1. 39 mm o 1 ) £?i^T 

1 OOtTl 5PirBlWtfc. SM^I^^k^ 10 
b> 1 NTK^bt h U ^ 10ml ^JDA, 

b> eeH#©XIB*b'&*'4 9 . lmg (IR^5 2%) 
mp : 246-248t 

1H-NMR (CDC 1 3) :d 2. 09 (12H, 
d, J = 0. 5Hz), 2. 16 (12H, d, J = 20 
0. 5Hz), 5. 19 (2H, d, J = 1 . 6H 
z ) , 5. 72 ( 2 H, d , J = 1 . 6Hz), 6. 5 
6 (2H, d d , J = 8 . 0 , 3. 3Hz), 6. 67 
(6H, m) , 6. 76 ( 2 H, m) , 6. 81-6. 
8 3 (6H, m) 

3 1 P-NMR (CDC 13) :d-12. 9 
C I - M S m/ z 7 2 2 (M +) 

[a] D24-114. 7° ( c 0 . 095, CHC1 
3) 

[ 0 0 3 7 ] 30 
[^l^fjl 2] [Rul (p-cymene) ((-) 
-DM-SEGPHOS] I (DMM 
20mlyaU>^f4 J t\ [ R u (p-cymen 
e) 12] 2 (67. 4mg, 0. 069mmol) , 
(-) -DM-SEGPHOS (100. Omg, 
0 . 13 8 mm o 1 ) > ^t^^U> 3ml, 
^3mlOl^&5 0tT3«fS«»l/fc. mmZffi. 

n&&mv* mmit&voi 6 7. 4 1 

31P-NMR (CDC 1 3 ) :d24. 6 (d, J = 40 
59. 3 H z ) , 40. 3 (d, J = 59. 5Hz) 
[ 0 0 3 8 ] 

[I1M1 3] [Rh(cod) ((-)-DM-SE 
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GPHOS) 3 C104 <Dm%L 

2 0mlyal/>^f^T, [Rh (cod) 2] CI 

04 (43. Omg, 0. 1 0 mm o 1 ) , ( — ) — D 
M-SEGPHOS (73. Omg, 0. 1 0 mm o 

1 ) , ^fc^J-Vy 2 m U THF 2 ml 

sn?i5Biaia#ifc. mm^m&^&^^ 

mmit^tyJl 0 3. 3mg£*§fc. 
31P-NMR (CDC1 3) :d24. 5 (s), 2 

5 . 4 ( s ) 
[ 0 0 3 9 ] 

^^m^T. [Ru (COD) C12] 2 4 4. 8 m 
g ( 0 . 16 0 mm o 1 ) , (-)-SEGPHOS 
lOOmg (0. 164 mm o 1) , h U Xf^75 > 
0. 12ml (0. 8 6 mm o 1 ) , hJH>5ml® 

C^Tll^nfcR u 2 C 1 4 [ (-) - S 
EGPHOS] 2 N E t 3 (11. 2mg, 0. 006 
7 mmo 1 ) , T± h— )V ( 3 . Og, 0. 041mo 
1) > ^^/-^6ml ^Xf>l/^t-h^l/"7'(I 
An, 6 5t, ilfflOatmt, 16 B#IH52n]&«*fc 

99. 8%, 97. 4%eeT&-?fco ftffc^te 
FFAP (25m x 0. 35mm, I. D. 2. 5 
mm) £flHr>*8sK<fc0, *&, ft^Mg a - D E X 
120TM (30mx0. 25mmx0. 2 5 m m) £ 

[ 0 0 4 0 ] 

[^#12] 2-^>X75 

2 -^>X7 5 H- 3 -^r^rVmm^^)l (4. 98 
g, 20mmol) , [Rul (p-cymene) 

(( + ) -DM-SEGPHOS)] I (12. lm 
g, 0. 0 1 mmo 1 ) , mt^^Vy 1 7 . 5ml. 

^n, 70t, *$E10atmt, 2 0B^F^»l 
/Co M^il^HP L C(CTMI^b^:«hC^e>fk^9 
8. 5%, 9 3. 3 %C9^TX^l/^31^^f#6n 

h U y )V*u y 3L~)lffiM2 D'J F £ £JE/S$i* 

£fTo7c£ £3, 9 9 %CD^F^riK^T&£ C <hri*#^o 

/Co 



7D>h^-y©^t 

<51) Int. CI. 6 I^S'JfB-^ .rt»rtM»* FI 
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